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1. Introduction 

1.1 Fans and other air moving

devices are made in a wide vari-

ety of types, sizes, and arrange-

ments. This guide addresses the

proper use and installation of

industrial and commercial fans. It

is not intended to address resi-

dential and consumer fans.

1.2 Various "size" factors are important when assessing potential for

injury; some factors include: diameter of impeller (wheel, rotor, propeller),

rotational inertia, voltage, and current.

1.3 This guide is intended to assist in the safe installation of air moving

equipment and to warn operating and maintenance personnel of the

commonly recognized hazards associated with this equipment.

1.4 Handling and installation should always be performed only by

experienced and trained personnel who are aware of the hazards

associated with rotating equipment. Failure to comply with these

practices may result in death or serious bodily injury. In addition to

following the manufacturer's installation instructions, care should be taken

to ensure compliance with specific safety requirements mandated by

federal, state, and local codes. Industry safety standards and practices

published by AMCA International and by other recognized agencies and

associations should be consulted and followed where applicable.

2. Personnel Safety Accessories

2.1 General

Protective devices are incorporated as standard construction on some

types of fans but on many fans, these devices are offered as optional

accessories. This is done because the need for the devices and the

design required will frequently depend upon the type of system, fan loca-

tion, and operating procedures being employed. Proper protective safety

devices; company safety standards; specific safety requirements

mandated by federal, state, and local codes; and industry safety stan-

dards and practices published by AMCA International and by other recog-

nized agencies and associations should be determined by the user, who

should specify and obtain the appropriate devices from the fan manufac-

turer or others, and should not allow operation of the equipment without

them. Examples of available devices include the following:

2.2 Fan Guards

2.2.1 All fans have moving parts which require guarding in the same

way as other moving machinery. Fans located less than seven (7) feet

above the floor require special consideration. Specific safety requirements

should comply with mandated federal, state, and local codes; and indus-

try safety standards and practices published by AMCA International and
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RECOMMENDED SAFETY PRACTICES
for Users and Installers of Industrial and Commercial Fans

i. This publication has been prepared by the Air Movement Division

of the Air Movement and Control Association International, Inc. (AMCA

International). The information contained in this publication has been

derived from many sources. The suggestions made necessarily

should be general in their meaning and cannot be applied literally to

all specific situations or conditions.

ii. The safe installation and operation of fans is the responsibil-

ity of the system designer, installer, maintainer, and user. 

From the initial system design through the life of the equipment, safety

should be a foremost consideration. Some areas which require some

special attention include system design, layout and construction, fan

performance specification, foundation and installation details, storage

procedures, start-up and commissioning procedures, operation, main-

tenance, and repair. Specific safety requirements are mandated by

federal, state, and local codes. Recommended Safety Practices for
Users and Installers of Industrial and Commercial Fans is published by

AMCA International for assistance. System designers, installers, main-

tainers, and users should consult and properly comply with all appli-

cable codes and guidelines.

iii. The safety recommendations contained herein are intended to

assist designers, installers, maintainers, or other users of air moving

devices in the safe operation and use of the devices mentioned. These

recommendations do not represent the only methods, procedures, or

devices appropriate for the situations discussed. Caution should be

used at all times when working in or around moving parts.

iv. AMCA International disclaims any and all warranties, expressed or

implied, regarding the products sold by the manufacturer with which

this booklet has been provided. Further, AMCA International recom-

mends that competent personnel be consulted in deciding what is the

preferred or recommended safety procedure in a particular instance

where the guidelines contained in this booklet are unclear or in any

way incomplete.

v. AMCA International has offered the information within this booklet

to assist in the safe operation, maintenance, and use of the products

sold by members of AMCA International. In so doing, AMCA

International does not assume any legal duties of the designer or

manufacturer to instruct or warn about their product. AMCA

International expressly disclaims liability for any injury or damage aris-

ing out of the operation or use of the product or the guidelines

contained herein.

vi. These recommended safety practices were adopted by the AMCA

International membership on April 28, 1996.

© 2009, Air Movement and Control Association, International

FOREWORD

Power Roof
Ventilator

Wall Exhauster Propeller Fan Axial Fan

Centrifugal Fan Upblast Roof
Exhauster

AIR MOVEMENT AND CONTROL
ASSOCIATION INTERNATIONAL, INC.

30 West University Drive
Arlington Heights, IL  60004-1893 U.S.A.

info@amca.orgFax: (847) 253-0088
http://www.amca.orgTel: (847) 394-0150

Full document details: AMCA 410 2009

http://www.avadocuments.com/doc/amca-410-2009
http://www.avadocuments.com/doc/amca-410-2009


P
ro

vi
de

d 
by

 : 
w

w
w

.s
pi

c.
ir 

   
 

by other recognized agencies and associations should be followed.

2.2.2 Roof-mounted fans and other fans which are not generally acces-

sible may not require safety guards which might otherwise be appropriate.

Where accessibility to these fans is occasional or infrequent, the expense

of permanent guarding may be reduced through the use of lockout

switches and suitable warnings. In such cases, maintenance personnel

should engage the lockout switch before undertaking any maintenance or

repairs. As is the case with other machinery involving moving parts,

common sense and caution will preserve personal safety.

2.3 Inlet and Outlet Guards

Axial and centrifugal fans are often connected directly to ductwork which

will prevent contact with the internal moving parts; when an exposed inlet

or outlet represents a hazard, a suitable guard should be installed.

2.4 Drive Guards

2.4.1 Fans may be driven directly from the motor shaft or through a belt

drive. Where the bearing assembly, rotating shaft, sheaves, or belts are

exposed, a suitable guard may need to be provided. Some example

guards are shown below.

2.4.2 Drive guards may be required for tubular

centrifugal or axial fans to cover the exposed drive

sheave and belts outside the fan housing.

2.4.3 A typical centrifugal fan drive guard may

vary with the arrangement. Safety guards should

be used when drive systems are accessible to

personnel. In restricted areas, omission of the back

cover may be acceptable.

2.4.4 Dampers and their linkage may operate

suddenly without warning at high speeds. Dampers

and their linkage contain pinch points which should

be identified and guarded.

3. Hidden Dangers

3.1 General

In addition to the obvious hazards associated with the moving parts of

rotating machinery, fans present additional potential hazards that are not

so obvious and should be considered by the system designer and user for

safe operation.

3.2 Suction and Pressure

3.2.1 Fans operate by creating suction and air

pressure which can be hazardous. Solid objects can

be drawn into a fan's inlet and then become danger-

ous projectiles when they are exhausted through the

fan's outlet. Solid objects can also cause fan fail-

ure or impeller failure due to imbalance or

damage to the impeller blades. Personnel in close

proximity to a fan inlet can be overcome by the

suction, and drawn into the fan.

3.2.2 Whenever there is a possibility that solid objects can be drawn into

a remote intake, the intake should be guarded at all times. Before a guard

is removed, the fan should be disconnected and the power supply locked

out.

3.2.3 Where fans are installed over an occupied area, safety guards

should be provided to prevent dropped objects from entering this area

during installation and maintenance.

3.2.4 Access doors to a fan or duct system should never be opened

while the fan is operating or coasting to a stop. On the downstream (or

pressure) side of the system, releasing the door with the system in oper-

ation may result in an explosive opening. On the upstream (or suction)

side, the inflow may be sufficient to draw in tools, clothing, and other mate-

rials. The power supply should always be locked out prior to accessing a

fan or ductwork. 

3.2.5 Fan design sometimes requires access

doors to be supplied with internal components such

as a plug to fill a hole in the fan casing. These doors

can often be heavy and difficult to handle. Care

should be exercised when opening, removing, and

installing these components.

3.3 Windmilling

Even when the power supply is locked out, fans may cause injury or

damage if the impeller is subject to "windmilling" which is the turning of the

impeller and drive components due to a draft in the system. To guard

against this hazard, the impeller should be secured to physically restrict

rotational movement.

3.4 Temperature

Many fans, fan motors, and fan components run at temperatures that

could burn someone who comes in contact with the hot areas, including

discharged or leaking gases. If this potential hazard is present, steps

should be taken so that personnel working near the fan are aware of the

danger and can exercise caution.

3.5 Fan Noise and Environment

Some fans can generate sound that could be hazardous to exposed

personnel. Sound pressure can be measured in the field, but obtaining

accurate data is difficult. The environment in which the fan operates can

impact the ability to obtain accurate fan sound readings. Consult the

manufacturer for fan sound data. It is the responsibility of the system

designer, installer, user, and maintainer to

comply with specific safety requirements

mandated by federal, state, and local codes; and

to follow industry safety standards and practices

published by AMCA International and by other

recognized agencies and associations, regarding

personnel safety from exposure to fan noise

associated with use and exposure to equipment.

3.6 Stroboscopic Effect

The stroboscopic effect of certain lights in combination with certain fan

speeds may cause a rotating assembly to appear stopped. In these cases,

irregular markings can be placed on the moving parts to prevent this type

of effect. Personnel should be warned that the fan may be in motion even

if it appears not to be.
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